Depletion of intracellular GSH and NPSH by buthionine sulfoximine and diethyl maleate: factors that influence enhancement of aerobic radiation response.
Many investigators have observed aerobic sensitization of V79, CHO and A549 (human lung carcinoma) cells upon depletion of GSH using buthionine sulfoximine (BSO). Recently we discovered that this aerobic sensitization can be reversed if WR-2721 or N-acetylcysteine is added to the cells just prior to irradiation. Reversal requires that the exogenous thiols be present during the time of irradiation. One possible explanation was that these thiols entered the cells and either increased the pool of cellular nonprotein thiols or reversed the thiol-depleted state by stimulation of GSH synthesis. Cells treated with BSO do not readily regenerate intracellular GSH because this agent irreversibly inhibits gamma-glutamyl synthetase. For A549 monolayer cultures, there is approximately 50% regeneration 6 hr after removal of 0.01 mM BSO, 20% 6 hr after 0.1 mM BSO, and only 5% 6 hr after 0.5 mM BSO. We found that addition of WR-2721 or N-acetylcysteine to BSO-treated cells did not affect the rate of regeneration of intracellular GSH. Thus, reversal of the aerobic sensitization of A549 cells by BSO cannot be explained on the basis of intracellular thiol levels alone, or by rapid reversal of BSO inhibition. In addition, diethylmaleate (DEM)-treated cells are considerably different from BSO-treated cells with respect to the ability to regenerate GSH. After removal of DEM, A549 cells immediately begin GSH resynthesis, and return to control levels occurs within 2 hr. Exogenous 5 mM GSH increases the rate of resynthesis of GSH in DEM-treated cells, but not in BSO-treated cells.